
,'"'- ~-, -

43. At least two state regulatory agencies, for example, r~jected bill and keep outright as an

interconnection pricing solution for LEC interconnection. The Maryland Public Service

Commission (PSC) rejected MFS' s request for a bi 11 and keep arrangement for termination of

traffic between it and Bell Atlantic, agreeing with Bell Atlantic that it and MFS should charge

for access to their networks based on the interexchange carrier access tariffs.
42

Recognizing the

need for incumbent carriers to recover fixed network costs. the PSC held that

a competitive carrier should be required to make a contribution to that portion of
the joint and common costs of the ubiquitous network that was heretofore
provided by the local business service which the incumbent carrier will lose to
competition (ld. at L?"))

Recently, the Maryland PSC affirmed its decision and implemented rates in lieu of a bill and

keep arrangement
41

Similarly, the Illinois Commerce Commission adopted a reciprocal

compensation plan in which the interconnection rale fundamentally rejects the notion of bill

and keep. Its pricing structure

(1) reflects the long run service incremental cost of terminating calls,
(2) provides a reasonable level of contribution to Illinois Bell's overhead costs, and
(3) allows Illinois Bell to pass an imputation test for local traffic.

44

44. Among states that use bill and keep, none appear to require it for CMRS-wireline

interconnection and nowhere does it appear to be permanent In California, the California

Public Utilities Commission (CPUC) authorized bill and keep on an interim basis only:45 it will

re-assess the effectiveness and fairness of bill and keep and decide whether or not to adopt an

alternative call termination approach. The CPUC noted its policy preference for approving

tariffed service prices that retlect costs and for applying that principle to call termination

42 MFS fntelenet ofMarvIand Inc 152 PUR4th 102 (Md. PSC. Case No. 8584. Order No. 7155. 1994), at 120.

41 MFS Intelenet of Maryland In< t995 Md. PSC LEXIS 261 (MD PSc. Case No. 8584, Phase II, Order' No.
72348, December 28. 199<; I

44 Illinois Bell Telephone Company. PUR4th (IL Commerce Commission, 94-0096,94-0117.94-0146,1995)

45 CompetitionjOr Local Exchang,e Service. (CA PUC R 95-0404] I 95-04-044. Decision 95-07-054, 1995)
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services. so that its interim hill and keep policy should in no way be regarded as its final policy

choice. In Michigan. the PS(' adopted bill and keep as long as tratTic between interconnecting

carriers is within 5 percent of balance 4h In Iowa. the Board distinguished between hill and

keep among non-competing monopoly LECs and interconnection among competing carriers

Bill and keep may have heen acceptable 111 a situation where extended area
service traffic was exchanged between monopoly local service providers. It is
an unacceptable pricing mechanism for local service traffic exchange between
competing local exchange utilities Cost-based pricing of the services provided
is essential in the competitive market. Permanent hill and keep methodology
would be looking backward to the monopoly regulation of the past. rather than
forward to the regulation of competitive utilities in the future 17

The Washington {ltilities and Transportation Commission adopted hill and keep as an interim

measure for interconnection among LECs.

reiterat(ing) its view that over the long-term the bill and keep mechanism neither
reflects sound economic principles nor provides the flexibility to accommodate
the diversity likely to result from competition among local exchange companies,
even though it may he an appropriate long-term mechanism under some

. 4R
circumstances

In Connecticut. bill and keep would he the basis for LEe interconnection for nine months to

judge the balance of traffic fftraffic proves to he halanced. hill and keep would remain for an

additional 12 months: If traffic IS unhalanced. carriers would true up and set reciprocal
. 4()

compensatlOn rates

45. In addition. the fact that CMRS interconnection rates differ across the states does not

imply that federal homogeneity is necessary for the development of the wireless industry.

46 City Signal Inc. 159 PUR4th 532 547-48 (MI PSC Case No. U-I0647, 1995)
47
. McLeod Telemanagement Inc 161 PUR4th 605 (Iowa U.EL Docket No. TClJ-94-4, 1995).

48 Washington Utilities and Transportation C'ommission v ('S Wesf CommuflIcations, Docket Nos. UT-941464.
UT-941465. UT-950146, 6th Supp!. Order, Slip Opinion .. December 27 .1995 at 12.

49
5'fate Telephone Regulatorl' Report, October 5, 1995
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States have historically adopted different solutions to the universal service problem. recovering

widely different proportions of fixed common costs from different services. Some states

choose low local exchange rates and high usage rates: others price local exchange service closer

to cost and reduce toll. carrier access and local Llsage prices correspondingly. If competitive

market forces were permitted to set all local telephone rates. market interconnection prices

would probably not vary much across the states However. mandatory uniform interconnection

rates would not make sense In the actual world where the distribution of the contribution

burden to support basic telephone service is far from unif(xm across states.

46. In short, the FCC's concerns regarding negotiated interconnection rates between CMRS

and LEC networks have not vet surfaced in the states. Those states that have litigated loEC

interconnection rules have not applied them to CMRS carriers. and where bill and keep has

been adopted for competitive LEC interconnection. it has largelv been implemented on an

interim basis.

IV. PRICING STANDARDS AND RATE STRUCTURE/LEVEL DESIGN FOR LOCAL

INTERCONNECTION

47. The Notice seeks comment on several questions of rate structure design and rate level

for interconnection:iO In this section .. I review and otTer an economist's perspective on these

issues.

A. Rate Structure Issues

48. The FCC notes correctly that ,.... costs should be recovered in a manner that reflects the

way they were incurred... ' I I'his comports with the principle of cost causation, and following

50 Notice at ~~42-65.

51 Notice at ~42.
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that principle, the FCC proposes a rate structure f()r interconnection that first distinguishes

among dedicated and shared facilities. non-traffic sensitive (NTS) and traffic-sensitive (TS)

costs. and peak and off-peak usage. Cost-causation certainly implies that fixed charges should

recover costs of dedicated NTS facilities while usage-sensitive rates should apply to shared TS

facilities. Moreover- in theory a large component or TS rates should be different f()r peak and

off-peak periods in order to recover incremental capacity costs from the peak-period users who

cause capacity to expand

49. The FCC identifies a number of practical problems with. and seeks comment on. peak­

sensitive pricing. 52 rn particular. it mentions problems with (i I predicting the peak period(s)

associated with telephone traffic. (ii) changing peak periods as customers alter their calling

behavior in response to set peak and off-peak rates. and (iii) administering a peak-load pricing

system. The FCC also seeks comment on what these administrative costs might be and how

peak-load pricing may be used to recover shared and common costs

50. There is a substantial theoretical and empirical literature on peak-load prIcmg,

particularly as it pertains to public utilities and natural monopoJies53 The phenomenon of

shifting peak periods, in response to adjustments by price-responsive consumers in their calling

patterns. is an indication of non-zero cross-price elasticities between calling at the peak and at

the off-peak periods While optimal marginal cost-based pricing structures for peak and off­

peak periods exist. the additional need to pay for shared and common costs raises the need for

second-best efficient pricing structures such as Ramsey pricing. {Inder this rate structure. the

optimal peak and off-peak prices would both (i) he a function of the marginal cost, own- and

cross-price elasticities. and other parameters and (i i I contribute to recovering fixed shared and

common costs. Generally cost differences would imply that the peak-period price would

52 Notice at ~45-46.

5, See, e.g., S.Y. Berg and J. Tschirhart, Natural Monopoly Regulation. Principles and Practice, (Cambridge:
Cambridge University Press. 1(88), esp_ Chapter 5 and references therein. I\lso see R.B. Wilson, Nonlinear
Pricing. (New York: Oxford lfnlversity Press. 1(93) esp_ Chapter II
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exceed the off-peak price.'4 However, if off.-peak demand were highly inelastic and peak

demand were highly elastic in comparison_ Ramsev pricing could deliver the opposite resul1--a

higher off-peak price and a lower peak price. Using Ramsey principles to aid in rate design

thus requires the ability to meter and price demand throughout the day and the year. as well as

knowledge of returns to scale and the relevant time-of-day price elasticities.

51. Implementing time-of-day pricing has other drawbacks as well. First, it is obviously

complex and requires careful study even to be able to understand the basic rate structure: i.e.,

whether peak prices should he higher or lower than off-peak prices. Second, the theoretical

efficiency gains from implementing time-of.-day pricing may not be attainable in practice

because (i) prices cannot practically mirror the load distribution exactly, (ii) final consumers do

not directly pay interconnection prices, so cost signals do nol have a direct effect on consumers,

and (iii) consumers pay one retail price in each period which --at hest--reflects the time-or-day

costs in that period averaged across local networks (i n residential and business locations) and

all other interconnecting networks. ''i fhird. as interconnection markets are opened to

competition, competitive t(lrces-·-rather than economic theories--will begin to shape

interconnection rate structures If past experience in terminal equipment and long distance

competition is any guide. what will likely emerge will he multi-part declining-block tariffs

possibly tailored for individual and similarly-situated customers that reflect large differences in

demands and costs across customers rather than comparatively small differences across time of

d
'i('

ay.

')4 . •
. NotIce ~44.

55 For example, suppose two networks interconnect to provide a service, and off-peak costs are zero in each
network. If each network's peak period corresponds to the other network's off-peak period and peak costs are
the same in each network, the efficient price for the consumer of the service would be constant across periods.

'f, Of course, there may be customers for whom time-of-day differences are important, and nothing in these
observations should preclude willing parties from agreeing voluntarily to time-of-day interconnection rates
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B. Rate Level Issues

52. The Notice recognizes that the long run incremental cost (l.RIC) is the proper basis for

efficient pricing of interconnection and other network services, and the FCC's definition of

LRIC correctly identifies "the full amount of incremental investment and expenses" with the

"furnishing [of] additional quantities of service .. "~-; It also identifies the practical problem of

setting appropriate mark-ups above LRIC in order 10 recover the LEC's shared and common

costs. The FCC seeks comment58 on five alternative ways to pay for the shared/common costs:

(i) requiring services other than LFC-CMRS interconnection to pay. (ii) using Ramsey pricing

for all services, (iii) allocating shared costs on the basis of arbitrary allocators such as relative

usage levels, (iv) using efficient component pricing. ie.. direct incremental cost plus

opportunity cost (or lost contribution). and (vi using a total service long run incremental cost

(TSLRIC) measure for groups of services to recover costs shared within those groups. While

acknowledging that these approaches all link prices to underlying costs, the FCC remarks that

each approach is likely to require ,. contentious and time-consuming administrative

proceedings to resolve the complex issues raised bv cost studies ,,51)

1. Recover contribution from retail services rather than interconnection.

53. A general economic principle is that distortions to economic efficiency are smaller

when a finn's final (or "retai 1") goods are priced to provide more contribution toward shared

and common costs compared with the contribution supplied by its intermediate goods. 60 That

is, intermediate or "wholesale" goods that are inputs into further production should be marked­

up less above incremental cost to recover the fixed costs of the firm because inefficient pricing

,7 Notice at ~ 47, footnote 62

'8 Notice at ~,r50-54.
59 .

NotIce at ~57.

6() This observation is associated with work on optimal taxation by P.A. Diamond and lA. Mirlees, "Optimal
Taxation and Public Production I Production Efficiency and II Tax Rules." American Economic Review 61,
(1971), at 8-27 and 261-278
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of an intermediate good wi II distort the producti ve etJiciency of the firms that use that

intermediate good. However. in the telecommunications industry, there has been a long

tradition of using wholesale services like carrier access and interconnection to contribute to the

recovery of shared and common costs. One economic explanation for this apparent anomaly is

that carrier access and interconnection services tend to he the most price-inelastic 01 all

telephone usage services. I f they are truly essential facilities that must be purchased from the

LEe. their demands are entirely derived from the underlying demand for the retail service.!J In

this case, the same proportionate increase in price ahove incremental cost would reduce access

demand hy much less than it would reduce demand for the retail service. At the very least,

local and CMRS interconnection prices need not he excused on efficiency grounds from the

general need to contribute to the recovery of fixed and common costs ..

2. Ramsey pricing for all services

54. Ramsey pricing formalizes the idea discussed above ahout calibrating the contribution

to shared and common cost of a service hy the price elasticity of demand for that service.

Ramsey pricing sets percentage mark-ups in service prices in inverse proportion to their own­

price elasticities, but a more comprehensive formulation recognizes the cross-price elasticities

among the different services as well. In general. Ramsey prices are those that lead to the same

percentage distortion in demands for individual services so that relative demands are in the

same proportion as when prices are set at incremental costs. Ramsey pricing is rarely

implemented literally but frequently is lIsed in principle to determine the direction and rough

magnitude of efficient price changes.

55. The Notice correctly observes that Ramsey pricing principles were first developed in the

context of regulated monopoly. not potentially competitive markets. 62 However. as Baumol

61 For example, if carrier access expenditures comprise half the total cost of toll service and carrier access cannot
be bypassed, the price elasticity of demand for carrier access would be half the price elasticity of the demand for
toIL

6' .
- NotIce at ~51.
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and Sidak have noted_63 in a competitive market where the market price elasticity for a service

may be considerably smaller than the firm-specific elasticity for that service_ the Ramsey

pricing formula may still be applied for pricing the firm's service if that firm-specific. not the

market. elasticity is used instead.

56. Ramsey pricing is sometimes criticized as social policy because it appears to impose the

greatest burden on consumers who are least able to escape paying the higher price (i.e .. have the

fewest alternatives). However. the contribution embedded in the price can be thought of as a

tax that distorts or discourages consumption Bv definition. the tax that minimizes the

distortion in consumption also minimizes the overall loss of economic welfare So while

services (and their consumers) with the lowest price elasticity would be required to contrihute

more to shared and common costs. economic efficiency would he served because the disruption

in demand would he least under such prices

57. The real issue is not whether strict Ramsey pricing should be practiced for telephone

services and. in particular. for local interconnection .. but whether Ramsey principles can give

insight into desirable directions to change relative pnces without requiring information on

marginal or incremental costs (often hard to estimate in multiproduct firms) and demand

elasticities (often unknown) Strictly speaking. Ramsey prices are optimal only in a very

restricted set of pricing alternatives. Non-linear prices- l.e .. unit prices that change with

demand volumes--in general and multipart tariffs in particular can recover fixed and common

costs with smaller efficiency losses than the most accurate set of linear Ramsey prices 64 L\nd

the experience of telecommunications markets opened to competition suggests that competitive

forces push the market price structure towards non-linear prices and multipart tariffs.

63 W.J. Baumol and lG Sidak. Toward ('ompetition in I.oea/ Telephonv. (Cambridge: The MIT Press. 1994) at
40.

64 Wilson. Op Cit.
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3. Cost Allocation Based Pricing

58. Of the five approaches cited by the FCC. this method is the least supportable from the

standpoint of economic theorv. Pricing on the basis of arbitrary cost allocation rules has no

intellectual standing in economics 6
:i It lacks economic justification primarily because the

necessarily arbitrary method of cost allocation does not respect the cost causation principle.

Such prices are particularly troublesome in telecommunications markets where emerging

competition makes prices set without regard for cost-causation unsustainable and where such

prices can cause inefficient entry and consumption decisions.

4. Efficient Component Pricing

59. Applied to interconnection prices. the principle of efficient component pricing (ECP) is

to set the prices that would persist in unregulated markets subject to effective competition. If

local interconnection can be treated as an essential service. then the Eep rule would set the

interconnection price at the sum of (i) the direct LRIC of mterconnection and (ii) the

opportunity cost, i.e .. the retail contribution lost \vhen local interconnection is provided to

another retail competitor ThIS rule is constructed to ensure that competition in the downstream

retail market is efficient in the sense that both the I FC and its competitors effectively pay the

same amount for lise of the essential (interconnection) service. If the LEC were to price

interconnection below the Fep, retail suppliers whose retail incremental costs were higher than

those of the LEC could. contrary to an efficient outcome. nonetheless meet the LEes retail

price and remain in business

65 See, e.g., R.R. Braeutigam, "Optimal Policies for Natural Monopolies," in R. Schmalensee and R.D. Willig
(eds.), Handbook of Industrial Organization, Vol. 2. (New York: North Holland, 1989) at 1312-1315; and R.R.
Braeutigam, "An Analysis of Fully Distributed Cost Pricing In Regulated Industries:' Bell Journal of
Economics, 11(I), 1980 at 182-196.
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60. As the Notice observes, the ECP rule does not directly address the source of

contribution in the LEe's retail rates. 66 However. it IS .not the case that

the ECPR essentially guarantees that the incumbent will recover not only all of
its overheads. but also any profits that it would otherwise forego due to the entry
of the competitor (Notice at ~ 53)

because competition in the retail market would reduce the margin between the interconnection

price and the retail price Moreover. these interconnection prices are the prices that would

prevail if the markets for local exchange services and toll usage were fully competitive, and the

ECP interconnection price is thus efficient by the competitive market standard that economists

generally apply to prices set by regulatory mechanisms where competition, for whatever reason,

is not present. No purchaser of interconnection could reasonably expect to be able to buy

interconnection without compensating the interconnection provider for all costs entailed by that

provision. including the cost of foregone retail opportunities In addition, the price is efficient

because it will bring about competition for retail services. With this price, retail services will

be provided to local subscribers by the most efficient~lowest cost---tlrrn. If the competitor's

local network is better adapted to providing dial-tone. custom-calling services, carrier access,

and local and toll usage. implementation of the efficlent interconnection charge will ensure that

its price will be below the incumbent LEes. An interconnection price less than the efficient

level would permit the competitor to underprice the LEe for retail services even if it were not

more efficient and to divert the current flow of contribution realized from retail services

provided by the LEC under its regulated tariffs to the competitor's own uses.

61. Of course, these principles do not justifv the incorporation of an unlimited amount of

contribution from retail services into the interconnection charge. fhe incumbent LEC's retail

service prices have generallv been set at or above incremental cost to make a net revenue

contribution to inefficiently priced services- -e.g" basic local services and service to rural

66 N' llTS"otlce at Ii""
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customers--as well as to recover its total costs of providing service 07 The fact that the LEe is

fully justified in incorporating a contribution to the recovery of common costs in its

interconnection charges does not, by itself justi fy charges at any particular level. The

contribution that the LEe loses when it loses a customer to a competitor is the contribution that

was already incorporated with regulatory approval in the regulated prices of those services.

5. TSLRIC as a pricing standard

62. As the Notice observes, total service long run incremental cost (TSLRlC) is the

appropriate tool, applied at the level of both individual service and groups of services. for

detecting cross-subsidies 68 rhe Notice also correctlv points out that the

revenue from each service and from all subsets of services must exceed the
incremental cost of the service or the subset of services .. This test effectively
requires that the revenues generated by any group of services that share a
common facility recover at least the incremental cost of that facility (Notice at ~
54, emphasis added I

The test for cross-subsidization constrains incremental revenue. not pnce, so that TSLRlC

should never be required as a floor for pricing. [n circumstances where services are sold at more

than one price (e.g .. bulk discounts, declining block tarifls. two-part tariffs), the economically

efficient floor below which additional units of the service should not be sold is the incremental

cost of the additional units. ['he service as a whole must recover at least the incremental cost of

the entire service (including service-specific fixed costsL but any individual units of the service

should be permitted he sold at any price that covers the (ordinary) LRIC of supplying those

units.

67 Even if those other services cover their own marginal costs, the telecommunications industry is one in which,
because of the presence of economies of scale or scope or of unrecovered sunk costs, rates uniformly set at
incremental costs will fail to cover total costs.

68 Notice at 54.

II ~ r a
( ")l/wllmg F('/IIWIII'SI\



-H -

V. CONCLUSION

63. Implementing bill and keep for CMRS-LEe interconnection because of its purported

simplicity would create far more serious problems than those it is alleged to solve. Bill and

keep pricing represents a step away trom competitive market conditions: it moves prices away

from costs and it replaces bargaining among market participants with regulatory fiat. It does not

generate price signals that lead to efficient economic behavior. and it will distort the coming

competition between wireless and wireline carriers The proposal makes no provision for the

recovery of contribution currently obtained from CMRS interconnection prices, and there is no

reason why subscriber of other interconnecting networks (or subscribers of an incumbent

LEC's retail services) should have to bear the additional expense. There is no clear evidence

that the current process is fatally defective, and the wiser course would be to treat CMRS

interconnection consistentlv with the interconnection of other networks that it will examine in

the Interconnection Proceeding mandated by Congress and the Commission's upcoming Access

Reform Proceeding
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telephone companies in the FCC price cap plan, entitled "Interstate Access
Productivity Offsets for Mid-Size Telephone Companies. " June 8, 1990.
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State of Maine Public Utilities Commission (Docket No. 89-397) on behalf of New
England Telephone & Telegraph Company: theoretical and historical analysis of
incentive regulation in telecommunications, entitled "Incentive Regulation in
Telecommunications." filed June 15. 1990

Illinois Commerce Commission (Docket No. 88-(412) on behalf of Illinois Bell
Telephone Company: analysis of pricing issues for public telephone service. Filed
August 3. 1990 Rebuttal testimony filed December 9. 1991.

Delaware Public Service Commission (Docket No. 89-24T) on behalf of The
Diamond State Telephone Company: rebuttal testimony describing the appropriate
costing and pricing methods for the provision of contract Centrex services by a local
exchange carrier Filed August 17 1990

Montana Public Service Commission (Docket No 90.8.46) on behalf of US West
Communications theoretical and historical analysis of incentive regulation plans in
telecommunications Filed October 4. 1990

Arizona State Air Pollution Control Hearing Board (Docket No. A-90-02) on behalf
of Arizona Public Service Company. A statistical study of S02 emissions entitled.
"Analysis of Cholla Unit 2 S02 Compliance Test Data," (October 24, 1990) and an
Affidavit (Decemher 7. 1990)

Canadian Radio-Television and Telecommunications Commission (Docket No. 1990­
73) on behalf of Bell Canada: "The Effect of Competition on U.S.
Telecommunications Performance," (with L J Perl). Filed November 30. 1990.

New Jersey Board of Public Utilities (Docket No TX90050349) on behalf of New
Jersey Bell Telephone Company: theoretical and empirical analysis of the Board's
intraLATA compensation policy Filed December 6. 1990

Federal Communications Commission (Docket 87-313) on behalf of the United States
Telephone Association: analysis of total factor productivity calculations, entitled
"Productivity Measurements in the Price Cap Docket .. " December 21, 1990.

Tennessee Public Service Commission (In re The Promulgation of Agency
Statements of General Applicability to Telephone Companies That Prescribe New
Policies and Procedures for Their Regulation) on behalf of South Central Bell
Telephone Company: theoretical analysis and appraisal of the proposed Tennessee
Regulatory Reform Plan. Filed February 20. 199 J

Florida Public Servlce Commission (Docket No 900633-TL) on behalf of Southern
Bell Telephone and Telegraph Company: alternative measures of cross-subsidization.
May 9. 1991
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Federal Communications Commission (Docket 87-313) on behalf of BellSouth
Corporation, "The Treatment of New Services under Price Cap Regulation," (with
Alfred E. Kahn), June 12, 1991

Federal Communications Commission (Docket 91-141, In the Matter of Expanded
Interconnection with Local Telephone Company Facilities) on behalf of Bell Atlantic,
"Effects of Competitive Entry in the US Interstate Toll Markets." August 6. 1991,

California Public Utilities Commission (Phase II of Case 90-07-037) on behalf of
Pacific Bell: economic analysis of the effects of FAS 106. (accrual accounting for
post-retirement benefits other than pensions) under state price cap regulation. (with
Timothy J, Tardiff) Filed August 30, 1991 Supplemental testimony filed January
21, 1992,

Federal Communications Commission (Docket 91-14 I, In the Matter of Expanded
Interconnection with Local Telephone Company Facilities) on behalf of Southwestern
Bell, "Economic Effects of the FCC's Tentative Proposal for Interstate Access
Transport Services" Filed September 20. 1991

Rhode Island Public Utilities Commission (Docket No. 1997) on behalf of New
England Telephone & Telegraph Company, "Rhode Island Price Regulation Plan,"
analysis of proposed price regulation plan and evidence of the effects of incentive
regulation on prices and infrastructure development. Filed September 30, 1991,

Montana Public Service Commission (Docket No, 90,12,86) on behalf of US West
Communications: economic analysis of a proposed incentive regulation plan. Filed
November 4. 1991 Additional testimony filed January 15, 1992.

Testimony before the Michigan Circuit Court (Case No 87-709234-CE and 87­
709232-CE) on behalf of Combustion Engineering, Inc" in Her Majesty the Queen,
et ai" v. Greater Detroit Resource Recovery Authority, et at., re statistical analysis
of air pollution data to determine emissions limits for the Detroit municipal waste-to­
energy facility" February, 1992

Federal Communications Commission. (Pacific Bell Tariff F.C.C. No. 128,
Transmittal No, 1579) on behalf of Pacific Bell. "The Treatment of FAS 106
Accounting Changes Under FCC Price Cap Regulation." (with T.J. Tardiff), Filed
April 15. 1992 Reply comments filed July 31, 1992,

New York Public Service Commission (Case No, 28425) on behalf of New York
Telephone Company, "Costs and Benefits of IntraLATA Presubscription," (with T ,J,
Tardiff), filed May I" 1992,

California Public Utilities Commission, (Docket No, 1.87-11-033), on behalf of
Pacific BelL "The New Regulatory Framework 1990·1992 An Economic Review,"
(with T J Tardiff). filed May I. 1992
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New Hampshire Public Service Commission. (Docket DE 90-002), on behalf of New
England Telephone & Telegraph Company the appropriate relationship between
carrier access and toll prices. Filed May L 1992 Reply testimony filed July 10,
1992. Rebuttal testimony filed August 21. J992

Delaware Public Utilities Commission. (Docket No. 33), on behalf of Diamond State
Telephone Company. "Incentive Regulation of Telecommunications Utilities in
Delaware." filed June 22. 1992.

Federal Communications Commission. (CC Docket 92-141 . In the Matter of 1992
Annual Access Tariff Filings) on behalf of Bell Atlantic, "Effects of Competitive
Entry in the U S. Interstate Toll Markets: An Update.," filed July 10, 1992.

Florida Public Service Commission (Docket No 920385·TL) on behalf of Southern
Bell Telephone and Telegraph Company: the economic relationship between
depreciation rates investment, and infrastructure development. September 3, 1992.

Maryland Public Service Commission (Case No 8462) on behalf of The Chesapeake
and Potomac Telephone Company of Maryland: competition and the appropriate
regulatory treatment of Yellow Pages. filed October~. 1992

Federal Communications Commission (ET Docket 92-100) on behalf of BellSouth
Corporation. "Assigning PCS Spectrum An Economic Analysis of Eligibility
Requirements and Licensing Mechanisms." i with Richard Schmalensee), filed
November 9. 1992

Florida Public Service Commission (Docket No. 920260-TL) on behalf of Southern
Bell Telephone and Telegraph Company' economic analysis of a proposed price cap
regulation plan December 18, 1992

Science, Technology and Energy Committee of the New Hampshire House of
Representatives on behalf of New England Telephone Company, "An Economic
Perspective on New Hampshire Senate Bill 77." an analysis of resale of intraLATA
toll services April 6. 1993

California Public Utilities Commission, (Docket No. 1.87-11-033), on behalf of
Pacific Bell, "Pacific Bell's Performance Under the New Regulatory Framework: An
Economic Evaluation of the First Three Years," (with T.J. Tardiff), filed April 8,
1993, reply testimony filed May 7. 1993.

Canadian Radio-Television and Telecommunications Commission (Docket No. 92-78)
on behalf of Alberta General Telephone: "Lessons for the Canadian Regulatory
Structure from the US. Experience with Incentive Regulation," and "Performance
Under Alternative Forms of Regulation in the U S. Telecommunications Industry,"
(with T J Tardiff) Filed April 13. 1993
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Federal Communications Commission (Petition for Declaratory Ruling and Related
Waivers to Establish a New Regulatory Model for the Ameritech Region) on behalf
of Ameritech: "Price Cap Regulation and Enhanced Competition for Interstate Access
Services," filed April 16, 1993, Reply Comments, July 12, 1993.

Delaware Public Utilities Commission, (Docket No. 33), on behalf of Diamond State
Telephone Company, "Reply Comments," June L 1993, "Supplementary Statement,"
June 7, 1993, Second Supplementary Statement." June 14, 1993: analysis of
productivity growth and a proposed incentive regulation plan

Federal Communications Commission (Amendment of Part 90 of the Commission's
Rules to Adopt Regulations for Automatic Vehicle Monitoring Systems) PR Docket
No. 93-61 on behalf of PacTel Teletrac, "The Economics of Co-Channel Separation
for Wideband Pulse Ranging Location Monitoring Systems" (with R. Schmalensee).
filed June 29. 1993

Vermont Public Service Board, Petition for Price Regulation Plan of New England
Telephone on behalf of New England Telephone Company. Dockets 5700/5702:
analysis of appropriate parameters for a price regulation plan. filed September 30,
1993, rebuttal testimony July 5, 1994

Pennsylvania Public Utility Commission, (Docket No. P-009350715): a study of
inflation offsets in a proposed price regulation plan. filed October I, 1993. rebuttal
testimony filed January 18. 1994

New Jersey Board of Regulatory Commissioners, (Docket No. TX93060259).
Affidavit analyzing statistical evidence regarding the effect of intraLATA competition
on telephone prices .. filed October I, 1993

Federal Communications Commission (In the Matter of Policy and Rules Concerning
Rates for Competitive Common Carrier Services and Facilities Authorization
Therefor) on behalf of four Regional Bell Holding Companies, Affidavit "Interstate
Long Distance Competition and AT&T's Motion for Reclassification as a
Nondominant Carrier." filed November 12. 1993. (with A.E. Kahn).

Maryland Public Service Commission (Case No. 8584) on behalf of The Chesapeake
and Potomac Telephone Company of Maryland: appropriate pricing and regulatory
treatment of interconnection to permit competition for local service, filed November
19, 1993, (with A.E. Kahn), rebuttal testimony filed January 10, 1994, surrebuttal
testimony filed January 24. 1994

Testimony before the United States District Court, Eastern District of New York on
behalf of Jancyn Manufacturing Corp., in Jan(yn Manufacturing Corp. v. The County
of Suffolk Commercial damages. Depositions: September 19, 1991, November 22.
1993; Testimony and Cross-Examination' Januarv 11, 1994
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Affidavit to the U. S District Court for the District of Columbia on behalf of Bell
Atlantic Corporation in United States ofAmerica v. Western Electric Company, Inc.
and American Telephone and Telegraph Company, re relief from the interLATA
restrictions of the MFJ in connection with the pending merger with Tele­
Communications, Inc and Liberty Media Corporation, filed January 14, 1994, (with
A.E. Kahn)

New Jersey Board of Public Utilities (Docket Nos TX90050349, TE92111047,
TE93060211) on behalf of Bell Atlantic-New Jersey: economic impacts of intraLATA
toll competition and regulatory changes required to accommodate competition, filed
April 7,1994. Rebuttal testimony filed April 25. 1994. Summary Affidavit and
Technical Affidavit filed April 19. 1994.

Massachusetts Department of Public Utilities (Docket No. D. P. U. 94-50), on behalf
of NYNEX: analysis of appropriate parameters for a price regulation plan. filed April
14, 1994. rebuttal testimony filed October 2A, 1994

Federal Communications Commission (CC Docket 94-1) on behalf of the United
States Telephone Association: "Economic Performance of the LEC Price Cap Plan,"
filed as Attachment 5 to the United States Telephone Association Comments, May 9,
1994, "Economic Performance of the LEC Price Cap Plan: Reply Comments." filed
as Attachment 4 to the United States. Telephone Association Reply Comments. June
29, 1994

Federal Communications Commission (CC Docket 94-1) on behalf of the United
States Telephone Association: "Comments on the USTA Pricing Flexibility
Proposal," filed as Attachment 4 to the United States Telephone Association
Comments, May 9. 1994, "Reply Comments Market Analysis and Pricing Flexibility
for Interstate Access Services," filed as Attachment 3 to the United States Telephone
Association ReplyJ;omments, June 29. 1994 (with Richard Schmalensee).

Affidavit to the U. S District Court for the District of Columbia on behalf of
Southwestern Bell in United States of America v Western Electric Company, Inc. and
American Telephone and Telegraph Company. regarding provision of
telecommunications and information services across LATA boundaries outside the
regions in which its local exchange operations are located, filed May 13, 1994, (with
A.E. Kahn)

Federal Communications Commission (File Nos. W-P-C 6912 and 6966) on behalf of
Bell Atlantic Corporation, affidavit supporting Section 214 applications to provide
video dialtone services, August 5. 1994

Affidavit to the U.S Department of Justice on behalf of NYNEX in United States of
America v Western Electric Company. Inc. and American Telephone and Telegraph
Company. regarding provision of telecommunications services across LATA
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boundaries for traffic originating or terminating in New York State, filed August 25.
1994.
Federal Communications Commission (File Nos. W-P-C 6982 and 6983) on behalf of
NYNEX: affidavit supporting Section 214 applications to provide video dialtone
services in Massachusetts and Rhode Island. September 21. 1994

New York State Public Service Commission (Case 92-C-0665, Proceeding on Motion
of the Commission to Investigate Performance-Based Incentive Regulatory Plans for
New York Telephone Company) on behalf of New York Telephone Company:
appropriate level and structure of productivity adjustments and competitive pricing
safeguards in a proposed incentive regulation plan. Filed as part of panel testimony.
October 3, ]994

Delaware Public Utilities Commission, (Docket No. 42). on behalf of Bell Atlantic ­
Delaware, rebuttal testimony concerning the historical effects of equal access
competition in interstate toll markets and the likely future effects of competition under
1+ presubscription in Delaware. filed October 21. 1994

Maryland Public Service Commission (Case No. 8659) on behalf of Bell Atlantic ­
Maryland: appropriate pricing of interconnection among competing local exchange
carriers. filed November 9. 1994

Pennsylvania Public Utility Commission, (Docket No. 1-940034): issues regarding
proposed presubscription for intraLATA toll traffic in Pennsylvania, including the
likely demand effects of 1+ presubscription and the role of economically efficient
imputation of carrier access charges. Filed as part of panel testimony, December 8,
1994. Reply testimony filed February 23. 1995 Surrebuttal testimony filed March
16, 1995

State of Maine Public Utilities Commission (Docket Nos 94-123/94-254) on behalf
of New England Telephone & Telegraph Company: analysis of appropriate
parameters for a price regulation plan, filed December 13, 1994, rebuttal testimony
filed January 13. 1995

Maryland Public Service Commission (Case No. 8584, Phase II) on behalf of Bell
Atlantic - Maryland: geographically deaveraged incremental and embedded costs of
service, filed December 15. 1994, additional direct testimony concerning efficient
rate structures for interconnection pricing, May 5. 1995. rebuttal testimony filed June
30, 1995

Canadian Radio-Television and Telecommunications Commission (Application of
Teleglobe Canada for Review of the Regulatory Framework of Teleglobe Canada
Inc.): on behalf of Teleglobe Canada, Inc., structure of a price regulation plan for the
franchised supplier of overseas telecommunications services in Canada. Filed
December 21 1994
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Canadian Radio-Television and Telecommunications Commission, Response to

Interrogatory SRCl(CRTC) 1Nov94-906, "Economies of Scope in
Telecommunications," on behalf of Stentor Filed January 3 L 1995.
Canadian Radio-Television and Telecommunications Commission, Implementation of
Regulatory Framework and Related Issues, Telecom Public Notices CRTC 94-52, 94­
56 and 94-58, "Economic Welfare Benefits from Rate Rebalancing," on behalf of
Stentor Filed February 20. 1995

Federal Communications Commission on behalf of Bell Atlantic Corporation,
affidavit examining cost support for Asymmetric Digital Subscriber Loop (ADSL)
video dialtone market trial. Filed February 21, 1995

Federal Communications Commission on behalf of Bell Atlantic Corporation,
affidavit examining cost support for Bell Atlantic's video dialtone tariff. Filed March
6, 1995

Federal Communications Commission on behalf of the United States Telephone
Association, study entitled "Competition in the Interstate Long-Distance Markets:
Recent Evidence from AT&T Price Changes" ex parte filing in CC Docket No. 94-1
March 16. 1995

Public Service Commission of West Virginia (Case No. 94-1103-T-Gl) on behalf of
Bell Atlantic West Virginia: economic analysis of issues regarding proposed
presubscription for intraLATA toll traffic in West Virginia, March 24,1995.

Kentucky Public Service Commission on behalf of South Central Bell Telephone
Company, testimony concerning telecommunications productivity growth and price
cap plans, April 18 1995.

Federal Communications Commission (CC Docket No. 79-252) on behalf of Bell
Atlantic, BellSouth, SBC, and Pacific TelesIs, "An Analysis of the State of
Competition in Long-Distance Telephone Markets, ,. study attached to ex parte
comments examining the competitiveness of interstate long-distance telephone
markets, (with J Douglas Zona). April 1995

California Public Utilities Commission, (U 1015 C) on behalf of Roseville Telephone
Company, testimony regarding productivity measures in Roseville's proposed new
regulatory framework. filed May 15. 1995. rebuttal testimony filed January 12, 1996

Massachusetts Department of Public Utilities (Docket No. D.P.U. 94-185) on behalf
of NYNEX: economic analysis of terms and conditions for efficient local
competition. filed May 19. 1995. rebuttal testimony filed August 23. 1995
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Affidavit to the U.S Department of Justice on behalf of SBC Communications Inc. in
United States o.{ America v. Western Electric Company, Inc. and American Telephone
and Telegraph Company, regarding Telefonos de Mexico's (Telmex's) provision of
interexchange telecommunications services within the United States, filed May 22,
1995.

The Public Utilities Commission of Ohio (Case No. 94-1695-TP-ACE) on behalf of
Cincinnati Bell Telephone Company: economic analysis of terms and conditions for
efficient local competition, filed May 24, 1995

Affidavit to the lJ.S. Department of Justice on behalf of SBC Communications Inc. in
United States o.l America v. Western Electric Company, Inc. and American Telephone
and Telegraph Company, regarding provision of interexchange telecommunications
services to customers with independent access to interexchange carriers, filed May
30, 1995.

The New Jersey Board of Public Utilities (Docket No. TX94090388) on behalf of
Bell Atlantic .. New Jersey: economic analysis of issues regarding proposed
presubscription for intraLATA toll traffic in New Jersey Amended direct testimony
filed April 17.1995. Rebuttal Testimony filed May3\. 1995.

Vermont Public Service Board, (Open Network Architecture Docket No. 5713) on
behalf of New England Telephone Company economic principles for local
competition. interconnection and unbundling, direct testimony filed June 7. 1995,
rebuttal testimony filed July 12. 1995

State of Connecticut. Department of Public Utility ControL (DPUC Docket No. 95­
03-0 I) on behalf of Southern New England Telephone Company, testimony
concerning productivity growth targets in a proposed state price cap regulation plan,
filed June 19.1995

Federal Communications Commission (File Nos. W-P-C 7(74) on behalf of Southern
New England Telephone Company, affidavit supporting Section 214 applications to
provide video dialtone services, Julv 6. 1995

Louisiana Public Service Commission (Docket No. U-17949, Subdocket E) on behalf
of South Central Bell Telephone Company. rebuttal testimony concerning
productivity growth accounting and other aspects of a price regulation plan, July 24,
1995.

New York Public Service Commission (Case 94-C-·00 17) on behalf of New York
Telephone Company. testimony competition and market power in intrastate toll
markets, filed August 1, 1995.
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Louisiana Public Service Commission (Docket No. LJ-20883, Subdocket A) on behalf
of South Central Bell Telephone Company, rebuttal testimony concerning methods for
measuring the cost of providing universal service. August 16. 1995.

US WATS v. AT&T Retained by counsel for US WATS. a reseller of AT&T long
distance services, plaintiff in an antitrust suit alleging monopolization and conspiracy
in business long distance markets. Antitrust liability and damages. Confidential
Report, August 22. 1995. Depositions September 30. October I, October 12,
December 3, 1995. Testimony October I8-20, 25 -27 30, ]995, Rebuttal testimony
December 4. December II, 1995

California Public Utilities Commission. (Investigation No. 195-05-047), on behalf of
Pacific Bell, "Incentive Regulation and Competition: Issues for the 1995 Incentive
Regulation Review." (with R. L. Schmalensee and T.J, Tardiff) filed September 8.
1995, reply testimony filed September 18, 1995

Mississippi Public Service Commission (Docket No. 95-UA-313) on behalf of
BellSouth Telecommunications, Inc. d/b/a South Central Bell Telephone Company,
rebuttal testimony addressing cost issues, as they pertain to price regulation raised in
the direct testimony hy intervenors Filed October 13, 1995

Mexican Secretariat of Communications and Transport on behalf of Southwestern Bell
International Holdings Corporation. affidavit on interconnection regulation (with TJ
Tardiff). Filed October 18. 1995

Affidavit to the U. S District Court for the Eastern District of Virginia (Alexandria
Division) on hehalf of United States Telephone Association. United States Telephone
Association, et a(, v Federal Communications Commission, et al., (Civil Action No
95-533-A) regarding the Section 214 process for local exchange companies providing
cable television services. filed October 30, 1995, (with A. E Kahn)

Tennessee Public Service Commission (Docket No. 95-02499) on behalf of BellSouth
Telecommunications. Inc. d/b/a BellSouth Telephone Company, testimony addressing
the definition and measurement of the cost of supplying universal service. (direct
testimony October 20, 1995, rebuttal testimony October 25. 1995). Additional
testimony regarding economic principles underlying the creation of a competitively­
neutral universal service fund: direct testimony Octoher 30. 1995, rebuttal testimony
November 3, 1995\

Federal Communications Commission (CC Docket No. 95-145) on behalf of Bell
Atlantic Corporation. affidavit examining economic issues raised in the investigation
of Bell Atlantic's video dialtone tariff, filed October 26 1995. Supplemental
Affidavit filed December 21. 1995

New England Telephone and Telegraph Company. D/B/A NYNEX, State of Rhode
Island (Docket No 2252), testimony addressing the economic conditions under which


